The study objective is to determine the possibility of identifying the state of coordination abilities development in girls aged 11-13 using the methodology of multidimensional statistics. materials and methods. The study involved girls aged 11 (n=20), 12 (n=23), 13 (n=19). To evaluate motor preparedness, the study recorded the results of motor tests, body height and weight. The IBM SPSS 20 statistical analysis software was used to process the study materials. A discriminant analysis was performed. results. To identify the level of coordination abilities development in girls aged 11, 12 and 13, the following tests can be used: test 4 "Pull-ups (number of times)", test 2 "Standing long jump (cm)", test 6 "Evaluation of the sense of movement speed in sprinting", and test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", which characterize relative and speed strength, the sense of running speed and vestibular stability. To identify the state of coordination abilities development in girls aged 12-13, the following tests can be used: test 12 "Rhythmic hand tapping", test 13 "Rhythmic movements of upper and lower limbs", test 5 "Sit-ups in 30 seconds", test 7 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 80% intensity of maximum)", which characterize the movement coordination of different parts of the body, strength endurance of abdominal muscles, and the evaluation of the ability to differentiate movement speed. conclusions. A discriminant analysis made it possible to determine informative indicators for a comprehensive control of coordination abilities development in girls aged 11-13; to answer the questions as to how the states of coordination abilities development in girls aged 11, 12 and 13 significantly differ; what motor tests most substantially influence the differentiation of classes; what class the object belongs to based on the values of discriminant variables.
Introduction
Physical activity and its impact on population health is one of the research problems in physical education (Bădicu, & Balint, 2016; Bădicu, 2018) . Physical education of schoolchildren aims at optimizing children's physical development (Balsevich, 2000; Ilyin, 2003) , improving their motor abilities, promoting and protecting their health (Ivashchenko, 2016; Emeljanovas, Mieziene, & Putriute, 2015) . Coordination abilities are part of the basic ones and can be developed in school age (Balsevich, 2000; Liakh, 2000) .
Numerous studies have reached conclusions on the following points:
• the effectiveness of comprehensive development of strength, dexterity, coordination, endurance, and flexibility in children (Liakh, 2000; Krutsevych, & Bezverkhnia, 2010 ); • the influence of the level of movement coordination development on the process of teaching physical exercises to schoolchildren (Khudolii, Ivashchenko, & Chernenko, 2015; Ivashchenko, 2016; Ivashchenko, & Kapkan, 2016 ); • the interrelation of anthropometric, motor and cognitive abilities of children (Iadreev, ISSN 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 2
Cherkashin, Vujkov, & Drid, 2015; Novak, Podnar, Emeljanovas, & Marttinen, 2015) ; • the relationship between the body mass index, subcutaneous fat and the manifestation of movement coordination in children aged 11-14 (Drid, Vujkov, Jaksic, Trivic, Marinkovic, & Bala, 2013 ); • the influence of visual perception on children's movement coordination of different parts of the body Palomo-Nieto, Psotta, Agricola, Abdollahipour, & Valtr, 2015) ; • the effect of loads on the plasticity of motor skills in schoolchildren (Hadžić, Bjelica, Vujović, & Popović, 2015; Khudolii, & Ivashchenko, 2014) . Previously published works focused on clarifying the concept of coordination abilities (Liakh, 2000; Ilyin, 2003) , as well as on determining their structure (Ivashchenko, Khudolii, Iermakov, Lochbaum, Cieslicka, Zukow, Nosko, & Yermakova, 2016; Khudolii, Iermakov, & Prusik, 2015) .
Research has found that coordination abilities are of key importance in children's and adolescents' motor preparedness (Serhiienko, Chekmarova, & Khadzhynov, 2012; Khudolii, 2008) . When studying the structure of schoolchildren's motor preparedness, it is effective to use multidimensional methods of mathematical statistics, such as factor and discriminant analyses (Ivashchenko, 2016; Lopatiev, Ivashchenko, Khudolii, Pjanylo, Chernenko, & Yermakova, 2017) . A factor analysis allowed to determine the structure of coordination abilities development in 5th-7th grade boys and girls. (Prykhodko, 2017; Ivashchenko, Prykhodko, & Cieslicka, 2018) . In available literature, however, there are not enough data on the peculiarities of coordination abilities development in middle school students.
Therefore, it is relevant to study the dynamics peculiarities of coordination abilities development by identifying their state of development in middle school girls.
The study objective is to determine the possibility of identifying the state of coordination abilities development in girls aged 11-13 using the methodology of multidimensional statistics.
materials and methods
Study participants.The study involved girls: aged 11 (n=20), 12 (n=23), 13 (n=19).
Study organization. The study used analysis and generalization of scientific literature data, testing, methods of mathematical statistics.
Testing procedure. The testing program included well-known tests (Liakh, 2000; Serhiienko, 2001; Ivashchenko, 2016 Statistical analysis. The IBM SPSS 20 statistical analysis software was used to process the study materials. In the process of discriminant analysis, the study created a prognostic model for group membership. This model develops a discriminant function (or, when there are more than two groups -a set of discriminant functions) in the form of a linear combination of predictor variables, ensuring the best division of groups. These functions are developed according to a set of observations, for which their group membership is known. These functions can continue to be used for new observations with known values of predictor variables and unknown group membership.
For every variable, the study calculated the following: mean values, standard deviations, single-factor dispersion analysis (Box's M test, in-group correlation matrix, in-group covariance matrix, covariance matrices for separate groups, general covariance matrix). For every canonical discriminant function, the study calculated: eigenvalue, dispersion percentage, canonical correlation, Wilks' Lambda, Chi-square. For every step, it calculated: prior probabilities, Fisher's function coefficients, unstandardized function coefficients, Wilks' Lambda for every canonical function.
The study protocol was approved by the Ethical Committee of H. S. Skovoroda Kharkiv National Pedagogical University. In addition, the children and their parents or legal guardians were fully informed about all the features of the study, and a signed informed-consent document was obtained from all the parents. The tables show the results of the discriminant analysis, which allow to identify the state of movement coordination development in the girls aged 11-13.
The first canonical function explains 82.3% of the results variation, the second one -17.7%, which indicates their informative value (see Table 1 ). The coefficients of canonical correlation (r=0.880; r=0.651) indicate the prognostic value of the first and second functions. Table 2 shows the analysis of the canonical functions. The first line contains the value λ=0.130 (p=0.001) for the entire set of canonical functions, the second line contains the data after the exclusion of the first function (λ=0.576; p=0.031). The first and second functions have a high discriminative ability and value of interpretation with regard to the general totality. Table 3 shows the standardized canonical discriminant function coefficients, which allow to determine the contribution ratio of variables to the function result. Variables 16, 4, 9 make the greatest contribution to the first canonical In identifying the state of coordination abilities development in the girls aged 11-13, the most important results were obtained in the following tests: test 4 "Pullups (number of times)" (0.468), test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" (0.327). These tests characterize strength abilities and vestibular analyzer stability.
In identifying the state of coordination abilities development in the girls aged 12-13, the most important results were obtained in the following tests: test 6 "Evaluation of the sense of movement speed in sprinting" (0.799), test 2 "Standing long jump (cm)" (0.618), test 12 "Rhythmic hand tapping" (-0.581). These tests characterize the ability to control movements by time in short distance running, speed and strength abilities, and the coordination of arm movements. 1993-7989 (print) . ISSN 1993-7997 (online) . Теорія та методика фізичного виховання. Том 18, № 2 Table 4 shows the structure coefficients of the first and second canonical discriminant function, which are the coefficients of correlation between the variables and the function. The first canonical discriminant function is most substantially related to the results of tests 4, 16, 2, 6, 9: thus, a significant difference between the girls aged 11, 12, and 13 is observed in the development level of relative, speed strength, the control of movements by time in short distance running and vestibular analyzer stability. The structure coefficients of the second canonical discriminant function indicate that the function is most substantially related to variables 12, 13, 5, 7: thus, a significant difference between the girls aged 12 and 13 is observed in movement coordination of arms and legs, strength endurance, and the reproduction accuracy of running speed at 90% intensity of maximum. Table 5 shows the classification results of the groups, 90.3% of the original grouped observations were classified correctly. Therefore, a canonical discriminat func- tion can be used to identify the state of movement coordination development in girls aged 11-13.
discussion
The above-mentioned results show that discriminant analysis allows to identify the state of coordination abilities development in the girls aged 11-13 by the results of testing and supplement the data on the use of discriminant function in classifying schoolchildren by motor activity (Gert-Jan de Bruijn, & Benjamin Gardner, 2011; Lulzim, 2013) . As well as in the works by Geoffrey D. Broadhead and Gabie E. Church (1982) , Ivashchenko, Abdulkhalikova, and Cieślicka (2017) , the study observed a high discriminant and predictive ability of these functions in evaluating children's and adolescents' motor preparedness.
To practically apply the results of discriminant analysis, the canonical discriminant function coefficients are used (see Table 6 ). The probability of a case belong- ing to the predicted group is calculated by substituting the values of variables that correspond to the case into the discriminant function. By comparing the obtained results with the value of centroids, it is possible to determine the group the result belongs to (Table 7) . It was previously found that the most informative components in the structure of coordination abilities of 5th-7th grade girls are the sense and differentiation of running speed and vestibular stability in exercises that require static and dynamic equilibrium. To carry out pedagogical control of 5th-7th grade girls' coordination preparedness, it is advisable to use the following tests: test 11 "Evaluation of the ability for vestibular (statokinetic) stability. Running with turns", test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", test 6 "Evaluation of the sense of movement speed in sprinting" (Ivashchenko, Prykhodko, & Cieslicka, 2018) .
The discriminant function results allowed to determine that to identify the level of coordination abilities development in boys aged 11, 12 and 13, the following tests can be used: test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method" and test 14 "Shuttle run (4х9 m)", which characterize vestibular stability and general movement coordination. To identify the state of coordination abilities development in boys aged 12 and 13, the following tests can be used: test 12 "Rhythmic hand tapping", test 13 "Rhythmic movements of upper and lower limbs", and test 15 "Tossing a ring over a peg", which characterize the movement coordination of different parts of the body and accuracy of throwing (Ivashchenko, Khudolii, Iermakov, & Prykhodko, 2018) . Unlike boys, to identify the level of coordination abilities development in girls aged 11, 12 and 13, it is advisable to use the tests that characterize relative and speed strength, the sense of running speed and vestibular stability. To identify the state of coordination abilities development in girls aged 12 and 13, it is advisable to use the tests that characterize the movement coordination of different parts of the body, strength endurance of abdominal muscles, and the evaluation of the ability to differentiate movement speed. This shows significant differences between boys and girls aged 11-13 in the structure of coordination abilities development and indicates the need to use different programs for developing coordination abilities in boys and girls aged 11-13.
The above-mentioned data supplement the results of Agricola et al. (2015) ; Palomo-Nieto et al. (2015) on the importance of movement coordination of different parts of the body in evaluating children's and adolescents' coordination abilities, and confirm Ivashchenko's (2016) conclusions as to the evaluation of the current state of motor preparedness using factor analysis, and the evaluation of age-related state dynamics using discriminant analysis that makes it possible to determine informative indicators for a comprehensive control of motor preparedness.
The above-mentioned data supplement the results of the research on the peculiarities of middle school students' motor preparedness (Ivashchenko, 1993-7989 (print) . ISSN 1993-7997 (online conclusions A discriminant analysis made it possible to determine informative indicators for a comprehensive control of coordination abilities development in girls aged 11-13; to answer the questions as to how the states of coordination abilities development of girls aged 11, 12 and 13 significantly differ; what motor tests most substantially influence the differentiation of classes; what class the object belongs to based on the values of discriminant variables.
To identify the level of coordination abilities development in girls aged 11, 12 and 13, the following tests can be used: test 4 "Pull-ups (number of times)", test 2 "Standing long jump (cm)", test 6 "Evaluation of the sense of movement speed in sprinting", and test 9 "Static equilibrium evaluation by E. Ya. Bondarevsky's method", which characterize relative and speed strength, the sense of running speed and vestibular stability.
To identify the state of coordination abilities development in girls aged 12-13, the following tests can be used: test 12 "Rhythmic hand tapping", test 13 "Rhythmic movements of upper and lower limbs", test 5 "Sit-ups in 30 seconds", test 7 "Evaluation of the ability to differentiate movement speed (reproduction accuracy of running speed at 80% intensity of maximum)", which characterize the movement coordination of different parts of the body, strength endurance of abdominal muscles, and the evaluation of the ability to differentiate movement speed.
The prospect for further exploration is to study methodological approaches to programming the coordination abilities development in schoolchildren of middle school age.
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